The damage to endoplasmic reticulum described in ischaemic liver cells (Bassi & Bernelli-Zazzera, 1964 ) is associated with multiple defects in the activity and the state of aggregation of the ribosomes (Ragnotti et a/., 1970; Cajone et al., 1971 ; BernelliZazzera et al., 1972) . The decrease in RNA in the fraction of bound ribosomes, without comparable changes in the free fraction, suggests that membrane-ribosome relationships can be affected in ischaemic livers. As a first approach to the study of this problem we have investigated the binding of ribosomes to membranes in vitro with various preparations either from normal or ischaemic livers.
Liver ischaemia was induced as described by Bernelli-Zazzera & Gaja (1964); labelled ribosomes were prepared from male rats, injected intraperitoneally with 1OpCi of [6J4C]orotic acid (The Radiochemical Centre, Amersham, Bucks., U.K.), starved overnight and killed 16h after the injection. Liver postmitochondrial supernatant was treated with deoxycholate (final concn. ____ , membranes from liver after 30min ischaemia; -.-., membranes from liver after 60min ischaemia; * * * . . *, membranes from liver after 120min ischaemia. no substantial differences in binding were seen between free and membrane-derived ribosomes (Rolleston, 1970) . The RNA content of the ribosomal suspensions was determined by reading the extinction at 260nm, on the basis of an extinction coefficient of 20 for a concentration of l m g of RNA/ml; the specific radioactivity of the suspensions was assessed as described below. Smooth membranes were isolated by the method of Tata in 0.25~-sucrose in TKM buffer. The incubation was carried out at 0°C for 30min. The mixture was made 2 . 1~ with respect to sucrose in TKM buffer and 2ml was layered over 3.8ml of 2.4~-sucrose in TKM buffer in a cellulose nitrate centrifuge tube, which was then filled with 3.2ml of 1 . 8~-, 3ml of 1 . 3~-and 1 ml of O.8M-sucrose in TKM buffer. Centrifugation was carried out at 4°C for 16h in a swinging rotor at 183000g (IEC B-60 centrifuge, rotor SB-283, Tau. 10.5cm). At the end of the centrifugation the gradient was fractionated with the aid of a peristaltic pump, and the samples were collected in counting vials, mixed with 1.5ml of water and lOml of scintillator [Omnifluor (4g), toluene (700ml) and Triton X-100 (600ml)l and their radioactivities counted in a Packard Tri-Carb liquid-scintillation spectrometer at an efficiency of 80%. With this type of gradient recovery of radioactivity is almost quantitative and ribosomes do not remix with membranes at the interfaces, as happens in the isopycnicsedimentation method when the mixture is loaded on top of the gradient. In preliminary experiments the RNA/protein ratios were found to be about 0.200 for rough membranes, 0.035 for smooth membranes and 0.020 for stripped rough membranes. Stripped rough membranes from ischaemic livers, incubated with the same batch of normal labelled ribosomes, have a binding capacity that is smaller the longer the time-period of ischaemia ( Fig. 1) : with these membranes from ischaemic livers more ribosomes remain free and less bind to membranes. The same result is obtained with membranes prepared by the citrate-pyrophosphate method. Ribosomes from ischaemic livers, incubated with stripped rough membranes from normal rats, bind as efficiently as normal ribosomes (Table 1) ; the result is not altered by changing the proportions of the reactants during the incubation. Smooth membranes from normal rats, either native or LiC1-treated, do not bind labelled ribosomes at 0°C; smooth membranes from ischaemic rats behave in the same way. The meaning and the biological importance of the binding reaction between ribosomes and stripped rough membranes in uitro are still under dispute Scott-Burden & Hawtrey, 1972; Hochberg et a/., 1972) ; certainly, in the present experimental model, membranes from ischaemic livers show a decreased binding capacity that is correlated with the severity of injury and could possibly reflect an altered state of these membranes in vivo.
